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Introduction
The Programme for International Student Assessment (PISA) is a study administered by the Organisation for Economic Co-operation and Development (OECD) with their member and non-member countries and economies that evaluates educational systems by measuring 15-year-old school students' performance on mathematics, science and reading. The first edition of PISA started in 2000 and it has been repeated in cycles every three years since. Policy makers around the world use PISA findings to gauge the knowledge and skills of students in their own country/economy in comparison with those in other participating countries/economies, establishing benchmarks for improvements in the education provided and/or in learning outcomes, and understanding the relative strengths and weaknesses of their own education systems.
Attending early childhood education and care (ECEC) can be considered one of the factors that explains later differences in students' proficiency scores both within and across countries (see Box 1 for some explanations regarding ECEC terminology used in this paper). When children enter primary school, they already differ in their language, early literacy and numeracy skills, as well as their social and emotional skills. Those differences are often maintained or amplified later in life (Berlinski, Galiani and Gertler, 2009[1] ; Entwisle, Alexander and Olson, 1997 [2] ; Mistry et al., 2010 [3] ). ECEC programmes are thus seen as one avenue to promote early development and raise achievement levels of all children, especially of those from disadvantaged backgrounds. Investing in early education programmes can be considered an effective policy investment with a myriad of long-term benefits (Heckman, 2006[4] ). The importance of ECEC participation has been analysed in several OECD (OECD, 2011 [5] ; OECD, 2013 [6] ; OECD, 2014 [7] ; OECD, 2015 [8] ) countries. The participation is important, but the ECEC quality is complementary. It has been established that higher-quality programs in ECEC tend to produce larger effects in areas such as vocabulary and math (Yoshikawa, Weiland and Brooks-Gunn, 2016 [9] ).
To examine possible effects of this early learning provision on later academic outcomes of these children, PISA included questions about attendance in ECEC, starting from the second round of PISA in 2003. In PISA 2015, a much broader set of questions about ECEC provisions were asked not only to students but also to parents. Students were asked about the starting year of their ECEC attendance (rather than directly about ECEC duration) and starting year of their primary school. Based on this information it was then possible to deduct the duration of their ECEC attendance, and the 'typical age' of entry at country level, which will be discussed in the current document. In addition, students' parents were also asked a wide set of questions on attendance in different types of ECEC settings, reasons for attending, types of ECEC centres, etc.
The results of this report show that a large proportion of children have attended ECEC; however, the fact of attending is invariably associated with the student´s socio-economic status. The data collected from PISA 2015 showed that children from low socio-economic contexts are significantly more likely not to attend ECEC compared to their peers from high socio-economic status. In addition, those children who grew up in more disadvantaged contexts tend to attend ECEC later compared to their peers from high socio-economic status. This report introduces the idea of "typical age of entry" to explicit the age in which children more often start to attend to ECEC at country-level. This typical age of entry allows making fairer comparisons among children from a same cohort. The results show, in almost all countries and economies participating in PISA 2015, significantly better results for those children who attend at the typical age of entry in each country/economy compared to those children who attend solely one year to ECEC or those who reported not having attended. The report emphasises the importance of quality in ECEC, factors such as staff-to-child ratio, staff training, management and funding type, and the intensity of ECEC, which undoubtedly must be included in the design of ECEC policies.
It is, of course, important to note that not all of the observed performance differences at age 15 may be due to what happened before entry into schooling. The fact that the performance advantage of attending ECEC washes out after accounting for economic and social background may be as much a function of what happened in school than the prevalence and quality of ECEC.
Box 1. ECEC Terminology
According to the OECD (2017 [10] ), early childhood education and care (ECEC) is defined as "regulated arrangements that provide education and care for children from birth to compulsory primary school age in integrated systems, or from birth to preprimary education in split systems". There are two categories of ISCED level 0 programmes, which are classified depending on age and the level of complexity of the educational content:
 ISCED level 1 refers to early childhood educational development programmes, typically aimed at children under age 3. The learning environment is visually stimulating, and the language is rich and fosters self-expression, with an emphasis on language acquisition and the use of language for meaningful communication. There are opportunities for active play so that children can exercise their co-ordination and motor skills under supervision and in interaction with staff.
 ISCED level 2 refers to pre-primary education programmes, aimed at children in the years immediately prior to starting compulsory schooling, typically aged between age 3 and age 5. Through interaction with peers and educators, children improve their use of language and their social skills, start to develop logical and reasoning skills, and talk through their thought processes. They are also introduced to alphabetical and mathematical concepts, understanding and use of language, and are encouraged to explore their surrounding world and environment. Supervised gross motor activities (i.e. physical exercise through games and other activities) and play-based activities can be used as learning opportunities to promote social interactions with peers and to develop skills, autonomy and school readiness.
Currently, at least four strands of research support the relevance of applying a broader definition of ECEC rather than focusing on ISCED level 0 alone: brain research, studies on domain-specific development and support, evaluation studies of model programmes, and longitudinal large-scale studies all rely on the broader definition of ECEC. Thus, conclusions about the importance of early childcare should be drawn with ECEC and not with ISCED level 0 in mind.
In this paper, we use the term ECEC to refer to ISCED level 0. The other registered ECEC services are considered an integral part of countries' ECEC provision but do not comply with all the ISCED level 0 criteria to be considered as educational programmes (e.g. crèches in France or amas in Portugal are not taken into account). Therefore, we urge readers to notice the wider framework of programmes and settings that ECEC includes and that are not covered in the operational definitions of early childhood education and care used in PISA (For more details, see Indicator B2 and Table B2 .4 of the OECD's Education at a Glance 2018 1 ).
Importance of early child development
Children learn at an exceptional pace during their early years (Shuey and Kankaraš, 2018 [12] ). In their early years, children boost language, literacy, math and prosocial skills in a very limited period (Yoshikawa, Weiland and Brooks-Gunn, 2016 [9] ). Therefore, it is important to ensure that they are provided with rich and stimulating environments for their skills full development. Although families have the strongest influence in promoting children's early learning, ECEC programmes also have strong potential to support young children. Attending high-quality ECEC has proved to bring cognitive, emotional, and social benefits for children (Fuller et al., 2017[13] ; Shuey and Kankaraš, 2018 [12] ). Specifically, promoting high quality programmes in ECEC settings has shown to be associated with larger gains in children´s skills (Yoshikawa, Weiland and Brooks-Gunn, 2016 [9] ). The effect of ECEC is particularly important for those children coming from deprived contexts, given the learning opportunities that they can acquire in those critical years (Pungello et al., 2010[14] ; Reynolds et al., 2011[15] ; Duncan and Magnuson, 2013 [16] ; Yoshikawa et al., 2013[17] ). Indeed, it has been stated that difficulties in emergent literacy in children from low socio-economic status can be reduced or ameliorated by the effect of attending ECEC (Barnett, 2001[18] ). From a policy perspective, investing in developing high quality provision at this level brings later substantial economical returns (Temple and Reynolds, 2007[19] ).
Countries and economies have developed efforts to increase the provision coverage in this level. For example, Chile, the Czech Republic, Denmark, Estonia, Italy, Poland, the Russian Federation and the United States have designed and administered several policies to increase the participation of children in ECEC from the early years. However, although the majority of children in OECD countries nowadays attend some form of ECEC programmes, they still differ significantly in two important respects. First, the age of entry into ECEC varies among them, leading to considerable differences in the average duration Unclassified of ECEC attendance across the OECD countries ( Figure 2 ). Secondly, the children´s socio-economic status seems to play an important role to explain the participation in ECEC. Considering both the age of entry and the socio-economic status of the participants could help to design better policies at this level. Secondly, the quality of ECEC provisions varies considerably, especially regarding their educational element, and these differences are also leading to different effectiveness of ECEC programmes across OECD countries (Shuey and Kankaraš, 2018[12] ). Figure 1 shows the ECEC attendance rates in the countries and economies participating in PISA 2015. [23] ). It has been characterised as a multi-dimensional factor, which evaluates the nature, timing, and persistence of poverty in the population (Brooks-Gunn and Duncan, 7 [24] ). Even though there is no agreement about the way to evaluate SES, most authors agree to include some quantification of, at least, parental education, family income, and occupational status. PISA test captures the student's socio-economic status through the Economic, Social and Cultural Status (ESCS) index. This measure includes a range of indicators such as parental education (PARED), highest parental occupation (HISEI), and home possessions (HOMEPOS), as well as a measure of cultural capital expressed by the number of books at home. These three components are transformed into a continuous variable, and represent the dimensions often reported by the literature associated to later academic achievement 2 .
The impact of socio-economic status on educational outcomes has been considered one of the main challenges to reach equity in education (Buckingham, Beaman and Wheldall, 2013 [25] ). This is, to provide for all students a good educational quality regardless family background, student's socio-economic status and gender (OECD, 2012 [26] ). For example, the studies about literacy and SES show that children from low SES perform worse in standardised tests than their peers with high SES (Arnold and Doctoroff, 2003[27] ; OECD, 2013 [6] ; Aikens and Barbarin, 2008 [28] ). Differences in language performance associated with socio-economic status might be evident already at 18 months (Fernald, Marchman and Weisleder, 2013 [29] ). Evidence also indicates that high quality learning opportunities in the early years increase future earnings and reduce later life inequality (Ruhm and Waldfogel, 2012 [30] ; Shuey and Kankaraš, 2018 [12] ).
The effect of SES on academic outcomes is not direct but it is mediated by several factors related to the features of the environment where a child develops. These factors consider aspects such as 'Home literacy environment', which includes those learning-related interactions, resources and attitudes that children experience at home (Hamilton et al., 2016[31] ), and ECEC features in terms of attendance and quality of teaching. Evidence indicates that children from deprived contexts receive less learning opportunities at home than their peers from high socio-economic backgrounds. For example, it has been reported that in low socio-economic contexts, parents are less likely to purchase learning and reading materials for their children, less likely to take children to cultural events, and less likely to regulate the time children spend watching TV (Bradley et al., 2001[32] ). As a result, children growing up in a more disadvantaged environment acquire language skills slower than their peers from higher socio-economic backgrounds, delaying the processes of reading acquisition (Whitehurst and Lonigan, 1998 [33] ). On the other hand, the effect of attending high quality ECEC is associated with positive and larger effect on different areas such as language, math, and social skills (Yoshikawa, Weiland and Brooks-Gunn, 2016 [9] ).
Variation in the starting age of ECEC by socio-economic background
In PISA 2015, students were asked about the age in which they entered at ECEC. Eight different options were presented to students: 1 year and younger (18 687 -4.3%), 2 years (51 502 -12.0%), 3 years (132 518 -30.8%), 4 years (77 599 -18.1%), 5 years (52 407 -12.2%), 6 years or older (21 174 -4.9%), I did not attend (20 131 -4.7%), I did not remember (55 889 -13.0%). The results show that a large proportion of the students reported having attended ECEC at least one year (82.3%), with most students entering their ECEC programmes at age 3 (30.82%). Only 4.7% of the students reported not having attended to this level, and a similar proportion reported having attended for one year (4.9%). In addition, 13.0% of the students selected the option 'Do not remember'. In Figure 1 both the age of entry and the student's socio-economic status (SES) have been included. SES is represented by comparing the low and top quartiles of PISA's ESCS scale.
In this report, those children that attended ECEC from 6-years old and those who report not having attended ECEC have been labelled in the category 'low attendance'. The comparison between these children is important in order to highlight the differences between those children coming from low and high SES. In addition, these groups facilitate analysis of the differences associated with SES in each PISA country and economy ( Figure 2 ).
Figure 2. Age of entry by low and high socio-economic status (SES) groups
Source: (OECD, 2015 [20] ), PISA 2015 Database (accessed 15 November 2019).
The results show significant associations between children's socio-economic status and the age of entry in ECEC [χ2 (21) = 9.8e+03, p<0.001]. Figure 3 shows that children from high SES attend ECEC earlier than their peers from low SES. In addition, the proportion of children attending ECEC later or not attending is significantly higher in the low SES group than their peers from high SES. Students from low SES group were almost three times more likely to report that they did not attend ECEC programmes compared to students with high SES. Figure 3 shows that this inequality of attendance across students with different SES background appears commonly among all countries and economies participating in PISA 2015. Differences expressed in Figure 2 are particularly significant in the case of Hong-Kong and Peru, where more than a half of the low attendees' students belong to the low SES quartile. In sum, the fact of attending ECEC and the age of entry is related to the student´s SES. Children from low SES tend to be less likely to attend or attend later than their peers from high SES. Thus, given that one of the main policy objectives of the ECEC programmes is to improve equity and allow disadvantaged children equal opportunities, there is a clear space for improvement for countries as a way to promote higher participation of children from disadvantaged backgrounds. Figure 4 shows the age of entry across PISA participants (countries and economies). Across OECD countries, most children begin ECEC at the age of three (see Figure 4 ). Despite some evidence that ECEC can be beneficial for children, many of these findings come from studies of three-and four-year-olds. Positive influence of ECEC programmes on younger children is less convincing, particularly related to the emergence of behaviour problems (NICHD Early Child Care Research Network and Duncan, 2003 [34] ; NICHD Early Child Care Research Network, 2005 [35] ; NICHD Early Child Care Research Network, 2006 [36] ).
Association between duration of ECEC attendance and later academic proficiency

Is starting ECEC programmes early beneficial for children?
Based on data from PISA 2015, duration of ECEC experience appears to be associated to students' academic achievement at age 15 in a non-linear way. Across OECD countries, the average time spent in ECEC is three years. The relationship between the average time spent in ECEC settings and later students' proficiency is shown in Figure 5 . We can see that this relationship is not linear, but rather curvilinear. It shows a roughly linear increase in proficiencies with longer duration until an average duration of 4 years. Actual reversal effects and a slight decrease in proficiencies follow further increase in duration. These findings might indicate that children who are starting at ECEC participation at a very early age will not necessary benefit from this early participation ( Figure 5 ). On the other hand, the results again confirm that children starting around age 3 have much higher proficiencies than those starting later, at ages 5 or 6. 
Typical age of entry
It is important to note that presented aggregate-level data conceal important differences across countries. In several countries that have a typical starting age of ECEC earlier than others do, at age 2 (in most countries it is at age 3), this trend is somewhat different. For example, in some countries the higher proportion of children enters at 2 years-old (e.g. Belgium, Iceland, Norway and Sweden), while in other countries the age of entry is typically 5 (e.g. Colombia, Costa Rica, Dominican Republic, Chinese Taipei, Malaysia, Tunisia and Turkey). In countries with earlier typical age of entry, those students that entered ECEC already at age 2 tend to have highest scores in Science proficiency at age 15. These differences in the age of entry can be associated with later academic outcomes, in the sense of the exposure to ECEC. Children who enter earlier to ECEC are exposed to a large range of opportunities to develop their skills and these factors invariably impact on the way in which children boost their performance in areas such as language, math, and prosocial behaviours. The variation in the age of entry among countries and economies must be examined by considering wider ECEC and country context. In other words, general setup of the ECEC system in a country and especially its content and quality will lead to varying results with the same duration of ECEC experience (Kankaraš, 2017[37] ).
These differences among countries and economies in the age of entry to ECEC are related to the available services that they offer. The variation in the ECEC offer is associated with the responsible institutions. Thus, in those cases in which ECEC services are managed under one (leading) authority (at the national and/or regional level), e.g. Ministry of Education, Ministry of Social Welfare or another authority, often the ECEC enrolment (e.g. ISCED level 1) starts earlier than those cases in which the governance is shared between different ministries (e.g. in ISCED level 2). Therefore, presenting aggregate-level data allows fairer comparisons by comparing those different models in which ECEC is offered, because it includes a peer comparison at country level.
In order to incorporate this important information in the examination of the association between duration of ECEC attendance and later academic proficiencies, the following 
Number of years in early childhood education
Reading Science Mathematics analyses will follow the principle of typical age of entry. The typical starting age of ECEC has been calculated for each participant country considering the largest proportion of students attending ECEC at a certain age. For example, in Denmark, almost 50% of students reported in the PISA 2015 test as having started ECEC at age 3. Whereas in Norway, the majority of students entered ECEC at age 2. Therefore, ages 3 and 2, respectively, were defined as the typical age of entry to ECEC. Additionally, two more categories have been added: one year earlier (in this example, age 1 or younger for Norway and age 2 in Denmark) and one year later (in this example, age 3 for Norway and age 4 for Denmark). The first category refers to students who had a lower ECEC age of attendance in comparison to most students; the second category refers to those who entered into ECEC at a later age in comparison to most students. Low attendance and typical ages for each participant country are summarised in 0. Figure 6 shows a summary of the score gains between those low attendees' students, who reported not having attended or attended less than one year to ECEC, versus those who attended at typical age in each of the cognitive tests: PISA Reading, Math, and Science. 
Figure 6. Percentage of score gains by typical age (and one year earlier/later)
Low attendance and typical age in PISA outcomes by country
In the following Figures, several comparisons between the mean scores reached by those students who attended ECEC at typical ages in each country and those who did not attend are presented. These results are presented at country level, and they include the scores of those students who entered one year earlier and one year later than the typical age for each country. Figure 7 presents the results for the PISA 2015 Reading outcomes, and similar patterns can be found in the Math and Science tests.
Figure 7. Score gains between low attendees and attendees at typical age (PISA Reading test)
Notes: 1. Grey colours represent no-significant differences between low attendees and attendees at typical age. Figure 7 , the results show that for all countries (except Latvia, the United States and Turkey) significant differences in terms of score gains were found for those students who attended ECEC at typical ages compared to those peers who started at a later age. In seven countries, this discrepancy appears for more than 100 points ( . In 52 out of 56 countries and economies, significant differences were found in favour of those students who attended ECEC one year earlier than typical age compared to those students that attended one year later than typical age.
Is the relationship of ECEC attendance and academic proficiency moderated by students' socio-economic status?
Given that one of the primary policy objectives of ECEC programmes is to reduce the effects of existing socio-economic inequities on students' school achievement, it is important to examine how ECEC attendance's relationship with academic achievement varied across children coming from different SES backgrounds. Figure 8 shows that the association between the number of years in ECEC and children's science proficiency, in relation to children who did not attend ECEC, looks quite impressive when family SES is not included in the model. However, although attendance of ECEC (relative to not attending ECEC) is still associated with greater science proficiency at age 15 after accounting for family SES, it is so to a much lesser degree. The one exception to this finding is that attending less than one year of ECEC appears to be detrimental for later science proficiency, whether or not family SES is accounted for; however, fewer than 2% of students across OECD countries experienced this low level of ECEC exposure. These results indicate that ECEC programmes are not ameliorating existing socio-economic disparities in academic performance between children. In other words, the effects of socio-economic disparities among children are largely still preserved despite varying amounts of ECEC experience.
Figure 8. Relationships between ECEC attendance and science proficiency before and after accounting for socio-economic background
Note: Before and after accounting for PISA's school's and student's socio-economic status. *Differences in comparison with students that did not attend ECEC. Source: (OECD, 2015 [20] ), PISA 2015 Database (accessed 15 November 2019).
Another illustration of the fact that ECEC programmes does not seem to be fulfilling their objective of improving equity among the students is presented in Figure 9 below. It shows that findings from PISA 2015 indicate that the stratification of academic achievement by SES persist regardless of length of exposure to ECEC programmes. In other words, these results indicate that attendance in ECEC does not lead to reduce performance gap in later academic outcomes between advantaged and disadvantaged students. What is more, even the longest duration of ECEC attendance, i.e. students starting as early as ages one or two, does not achieve any perceivable decrease in the performance gap between the two groups of students. The reasons for these performance gaps are not evident in the PISA data, but likely include aspects of home learning environments as well as aspects of the ECEC environments, such as the quality of ECEC programmes, that also vary with families' SES.
Differences in the quality of later schooling and community experiences of these young people from different socio-economic backgrounds could also play a role in keeping or intensifying early gaps between these groups. 
Quality of ECEC programmes matters
The results presented so far, as well as the body of research on ECEC effectiveness, indicate that the mere attendance of ECEC programmes on its own is not enough to ensure positive child outcomes (OECD, 2018 [38] ; Shuey and Kankaraš, 2018 [12] ). In other words, once a child is present in an ECEC setting, several characteristics of the setting and its provisions determine whether or not the child will benefit from the experience, what kind of benefits will occur, and how long they will persist (OECD, 2015 [39] [42] ).
One illustration of the importance of providing high quality ECEC programmes is shown in Figure 10 . We can see there that the same duration of ECEC attendance, after accounting for students' and schools' socio-economic status, had very different effects across countries. For example, with increased duration of attendance, ECEC programmes have substantial positive effects in Hong Kong (China), Belgium, the United Kingdom and Singapore. On the other hand, students that were attending ECEC programmes in Estonia, Latvia, Poland and, to a lesser degree, the United States, have lower scores in comparison to their compatriots who did not attend these programmes. These different patterns can express different emphases or approaches to the Science in ECEC. One of the hypotheses to explain the lower results in Science of those students who reported having attended ECEC in Estonia, Latvia, Poland, and the United States is that emphases could have been placed on other skills such as Math or Language. Thus, differences in Science are not associated in ECEC but rather in other factors such as the quality of primary and secondary education. Another plausible hypothesis is that the effect of attending ECEC in those countries has no significant effects associated with attending ECEC as can be seen in the Figure 7 for Latvia and the United States. The question is then: which kind of characteristics influence or determine the quality of ECEC provision? Some of the aspects that can be included in the category of quality will be included in this report, although undoubtedly 'quality' as a theoretical construct, widely exceeds the purposes of the current report.
Figure 10. Relationship between ECEC attendance and science proficiency across countries
Note: * Differences in comparison with students that did not attend ECEC. Source: (OECD, 2015 [20] ), PISA 2015 Database (accessed 15 November 2019).
Staff training
The qualifications and training of ECEC staff is another often-used indicator of the quality of educational provision. There is a more direct measure of this indicator in PISA 2015, where parents are asked if the supervision of their children in 'supervision and care' programmes was staffed by trained supervisors. Differences in proficiency scores depending on whether or not a trained person conducted supervision are shown in Figure 11 . Results show that across OECD countries, students supervised by trained staff scored between 15-20 points higher than those supervised by untrained staff. These differences could also reflect the fact that ECEC centres with trained staff were offering better quality programmes and having better facilities than those with untrained staff. 
Management and funding type
The type of funding and management could affect the quality of programmes as well (Belfield, 2006[43] ). There are two sources of funding for ECEC programmes: public and private. In most countries, public institutions more commonly provide ECEC programmes than private ones, especially in the case of kindergartens or ECEC. Public institutions often charge lower fees than private institutions and are therefore of special importance for lowincome families who could not afford to make large private contributions. However, private institutions can also receive public funding and be mostly run by public financing, in which case they provide private management of public funds.
Differences in students' science proficiency depending on the funding and management type of their ECEC institutions are presented in Figure 12 . We can see that across OECD countries, students coming from privately managed pre-schools have substantially higher scores than those coming from publicly run institutions. The funding source does not seem to have much influence, as long as the institution is managed by a private provider. These results may reflect the fact that private management may allow for a more flexible and efficient ECEC system. In addition, it may reflect the fact that children from advantaged backgrounds are more likely to enrol in private schools. On the other hand, poorer results of students from publicly run systems may be due to their more uniform quality of provision since these programmes are more highly regulated and may be less responsive to differing demands of their users. However, these results may also reflect differences in the socioeconomic background of students who attend publicly and privately run providers. 
Differences across students' school characteristics
Another set of students' background variable concerns the socio-economic characteristics of the schools that students attend. Figure 13 shows differences in the average duration of ECEC attendance across different types of schools in which students are currently enrolled. Across OECD countries, students in socio-economically advantaged schools had attended about four months more ECEC school than students in disadvantaged schools. Across OECD countries, students in urban schools had spent two months more in pre-primary school than students in rural schools, and students in private schools had spent two months more in pre-primary education than students in public schools. These results point out that those students from advantaged backgrounds are more likely to spend more time in ECEC settings, and thus benefit more from their ECEC experience than less advantaged children. 
Intensity of ECEC programmes
Apart from the typical age of entry, it could be expected that the daily and weekly intensity of these programmes may also play a role in explaining the differences in PISA outcomes.
A certain degree of intensity may be necessary for programmes to have beneficial effects, especially relatively long-term effects such as those measured in PISA (Logan J et al., 2011[44] ; Sylva et al., 2011[42] ). Across OECD countries, the relationship between the intensity of weekly attendance and later students' proficiency is curvilinear, indicating an optimal range of attendance spanning between 20-40 hours per week ( Figure 15 ). Slightly more or less intense programmes (i.e. those in range of 40-50 hours and 10-20 hours per week) are somewhat less beneficial. However, the real difference is present in the case of a very short (less than 10 hours) and very long (more than 50 hours) programmes, with students who attended these programmes having substantially lower proficiency scores than students who attended greater or fewer hours respectively. Different reasons may be behind the differences in two extremes. On the one hand, students with few hours of weekly provision are probably not having enough exposure for the programme to have positive effects. On the other hand, those students with more than 50 hours of weekly attendance may have too little contact with family and their ECEC environment may have less of educational and more of a day-care character. 
Parents' reasons for enrolling their children in ECEC
The results presented so far show the type, duration and intensity of students' ECEC experience. However, it is interesting also to know parents' reasons for enrolling their children in different types of ECEC programmes. In PISA 2015, parents choose from four reasons for enrolling their children in each of the three types of ECEC settings. Their answers are presented in Figure 15 . As could be expected, across OECD countries, students who were attending ECEC programmes only because it was a mandatory obligation for their parents have the lowest scores. This may reflect the fact that in these cases parents were not choosing programmes with a stronger learning focus, or that the quality of programmes where attendance was mandatory was lower. Similarly, sending children to ECEC programmes only because other children attend them also implies that parents are not focusing on the educational dimension of ECEC experiences and that the quality of these programmes may not be the best. Additional learning stimulation, as expected, is the most beneficial motivation of parents in pre-school and ECEC programmes. Likewise, in all three ECEC types, but especially in the supervision and care programmes, ECEC programmes are very beneficial in those situations where parents are not able to provide necessary care themselves all the time (e.g. when both parents are working). This finding illustrates how important ECEC programmes are in terms of providing a stimulating learning environment in situations when this may be lacking. In this way, apart from their educational role, they fulfil their economic and wider social role of allowing both parents to be economically and socially active, thus improving employment rates and reducing gender inequalities.
Conclusions
PISA results show that, across the OECD countries, students who had attended ECEC tend to have higher scores in academic proficiencies at age 15 than students who had not attended ECEC programmes (or those that had attended for less than one year). The results also show that entering ECEC programmes earlier than this time is associated with lower proficiencies at age 15, which might indicate that the quality of provision in ECEC 
Reason for ECEC attendance and proficiency at age 15
programmes for these atypically early ages (in most countries these are ages 0-2) is not necessarily optimal. The ECEC quality is a factor that undoubtedly can affect later academic outcomes and it has not been included in this report owing to the limitations of the database in this regard. Additionally, it is also possible that children at such early ages are better off at their homes, where their parents and caregivers can provide them better care and opportunities for development.
However, these generally positive results are coupled with troubling findings. The differences in academic proficiencies between students that attended ECEC and those that did not are almost annulled when students' SES is taken into account. In other words, ECEC programmes were apparently not able to mitigate influence of existing inequalities and improve equity among students. Moreover, apart from disadvantaged students not being able to catch up with students from advantageous backgrounds through their attendance in ECEC programmes, they are also disadvantaged in their opportunities to attend ECEC in the first place. In particular, a larger proportion of children from low SES are not attending ECEC compared to their peers, or when they attend they start later than their peers from high SES, affecting the critical learning opportunities that can be acquired during those years.
Thus, while attending ECEC is related to the student´s SES, which in turn seems to explain later academic proficiencies, these results should be considered with caution and it should not be assumed that SES is the explanation for outcomes. For example, ECEC quality, ECEC centres' features, and teacher experience are among other factors which are equally distributed among the countries, and in different SES groups. Attending ECEC has to be considered as the first step in a series of progressions and developments in primary and secondary education, which have to be considered as a function within the student´s SES.
While attending ECEC represents an opportunity to acquire skills and knowledge in the critical years, association of ECEC participation and later academic achievement varies considerably across PISA countries. Such results clearly illustrate that attendance alone is not enough to explain the dispersion in PISA results. Country-specific policy context and quality of their ECEC provision are other critical factors that will ultimately be a deciding factor on whether they will provide beneficial effects. Results from some of the countries can be seen as generally encouraging empirical evidence about the possibility of positive influences of ECEC programmes. However, in other cases, they can also be a warning that for these programmes to deliver their potential benefits, a strong emphasis on their high quality and wide outreach need to be a policy priority.
Indeed, analysis of various quality indicators does point out that improved quality of ECEC programmes is associated with higher academic skills at later stage. Students attending programmes with the following characteristics were consistently having higher academic proficiencies than students attending different types of ECEC programmes: trained staff; a smaller number of children per staff; funded privately; settled in urban environments; and better school/centre SES.
In addition to the attendance and the quality, the intensity of the ECEC programmes is another important aspect of the overall ECEC provision. Although the great majority of students are now at some point participating in ECEC programmes, many of them have done so for a short duration (i.e. for less than two years) and with low intensity (i.e. with fewer than 10 hours per week). PISA findings provide a clear indication that both longer duration and greater intensity tend to be associated with higher academic proficiencies at a later age. However, they also show that, like in the case with duration of attendance, there is an optimum level of ECEC experience and that too much intensity (more than 40 hours per week) may not provide an optimal balance between exposure to home care and learning environment and additional educational stimulation provided in ECEC programmes.
Presented PISA data on students' ECEC experiences, although valuable, are limited in scope and have important methodological constrains. PISA 2015 results refer to ECEC settings that existed some 10-15 years ago, when these students were attending these programmes. This situation may have changed quite substantially in the meantime and these changes could not be reflected in these findings. Results were also based on the premise that student and parent reports on students ECEC experiences are accurate and reliable, which is not always the case when one is asked to report on events that happened some ten years ago. Moreover, although PISA 2015 included several questions on students' ECEC participation to both parent and student questionnaires, there are still many relevant aspects of this topic that are not present in PISA data. Finally, it is important to bear in mind that PISA data are of cross-sectional nature, and thus offer only correlational type of analyses. This limitation is especially important in the context of possible causal influences between students' ECEC experiences and their academic proficiencies some ten years later since myriad of other factors could confound this relationship over such an extended period. These constraints, taken together, do not allow for a more comprehensive analysis of children's learning outcomes in relation with their ECEC experiences using PISA 2015 data.
However, findings from PISA studies do offer valuable indicators of possible relations (or absence of them) between various aspects of quantity and quality of ECEC provision and later academic achievement. They highlight the fact that mere attendance is not enough, and that the emphasis of policy makers should be placed on both expanding coverage and intensity of these programmes but also making sure that the quality of their provision, especially regarding their educational component, is achieved. In this sense, presented findings form PISA 2015 could be a call for further studies that would provide answers for questions opened by these results. The OECD's International Early Learning and Childwellbeing Study is one such research project that would attempt to offer much more timely and comprehensive information on the relationship between children's learning environments, their individual characteristics, and their learning outcomes. In doing so, it will allow for better examination of factors that foster and hinder learning within ECEC environment and how these factors differ across children from coming from different social and cultural backgrounds. Policy makers could then use this information to set up more effective ECEC programmes, which would be of better value to participating children, especially those from disadvantaged groups.
